plant from a pig to a human [3, 4] . Even though the results were not satisfactory, it was clear then [2, 6] . Clearly, a vascular supply was required to obtain functional status. A year later, Jaboulay transplanted a kidney from a pig and a goat into patients suffering from irreversible renal failure. Both operations were performed in the arm, anastomosing the renal vessels of the donor organ to the brachial artery and the cephalic vein [7] . The results, as expected, were negative.
Several years later, Unger unsuccessfully attempted the transplantation of a monkey kidney into the groin of a patient with severe kidney problems [8] . Hardy from Mississippi transplanted a chimpanzee heart, and Cooley and Ross separately utilized a single sheep and two pig hearts, respectively [2] . Rejection, spasm and rigidity were reported as immediate causes of organ failure and death. During the same period, Starzl attempted chimpanzee liver transplants in humans with unsuccessful outcomes [14] . A few years later, Barnard used chimpanzee and baboon hearts as auxiliary organs with dismal results [15] . Bailey transplanted a baboon heart in 1984 in a newborn baby, but complete rejection occurred in 20 days [16] . As optimism faded, successful xenotransplantation became a more distant possibility. associated with these works [2, 14, 21] . The next step was to breed a better pig, one that was transgenic and had the Gal molecule knockout. This difficult task required great ingenuity. The work was fully completed and pigs deficient in Gal were produced even though vestiges of Gal were present and could trigger the rejection response. Another possible solution was also contemplated-developing a pig with a complement regulatory protein that would be anticomplement and protect the organ against xenograft injury [2] . The organs of these transgenic pigs were transplanted into monkeys and baboons. The success was only partial, since the recipient animals rejected their organs days after transplant. Thus, another non-complement origin for the rejection process had to be considered [14, 21] .
Cloning of Animals for Xenotransplantation and

More
The cloning of Dolly in 1997 [2] had some transplanters and clinicians anxious to apply cloning xenotransplantation. Dolly-type technology, however, proved cumbersome and somewhat unpredictable as a practical solution to the problem of donor organ shortages. Improved cloning technique was a prerequisite. Perhaps the nuclear transfer technique for individual cells could refine cloning. Perhaps bone marrow or circulating stem cells could be coaxed to differentiate into mature cells of various organs [22] . Perhaps nuclear transplantation of mitochondrial DNA could be performed without immune destruction [23] .
